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57 ABSTRACT 
Two cam operated pawls are pivotally attached to a 
first hinge plate each having a detent on the end oppo 
site the pivotal connection to alternately engage stag 
gered notches on opposite edges of a locking arm at 
tached to a second hinge plate causing one detent to 
be armed to lock within a notch whenever the other 
detent is released from a locked position whereby the 
hinge plates can be locked with respect to pivotal 
movement relative to each other and released only for 
incremental movements of the total range of move 
ment at any one time. 

9 Claims, 6 Drawing Figures 
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LOCKING MECHANISM 
This is a continuation of application Ser. No. 

130,312, filed Apr. 1, 1971 and now abandoned. 
BACKGROUND OF THE INVENTION 

Heretofore it has been known to those skilled in the art that the hinge plates of a seat having a collapsible 
or adjustable back support could be locked in place rel 
ative to each other by using pawls attached to one 
hinge plate to engage notches on a member attached to 
the other hinge plate. Often times the locking means 
would only function to prevent the back support from 
falling back away from the seat portion because move 
ment of the back support toward the seat portion was 
used to unlock the seat. Where the locking means did 
not require movement of the back support for releasing 
purposes, it was required that a cam mechanism release 
the pawl from the notch resulting in the back support 
being free to move relative to the seat portion in either 
direction. 
Such locking means are not suitable for many seat 

uses because of the degree of freedom of movement be 
tween the back support and seat portions, and most es 
pecially in vehicle seats where the emphasis is on the 
safety of the individual occupying the seat. Under pres 
ent rigid safety standards, the occupant must be pro 
tected by fail safe devices not only against whiplash, 
but also from forces up to 20 times the occupant's 
weight which is the equivalent of impact with an im 
movable object at a speed of 30 miles per hour. 
The present invention overcomes the above prob 

lems, being especially suitable for use in vehicle seat 
structures, by maintaining the relative position of the 
pivotal seat portions against either forward or back 
ward forces, and further is fail safe in the locking means 
whereby release is only effective for an incremental 
step of the total range of movement of the seat portions 
relative to one another. 

SUMMARY OF THE INVENTION 
The present invention relates to locking mechanisms 

and more particularly to positive locking mechanisms 
for pivotally connected members having detents at 
tached to one of the members and means for engaging 
the detents attached to the other member. Means for 
disengaging the detents from the engaging means is 
provided. Only one detent at a time is engageable by 
the disengaging means so that staggering the engaging 
means results only in one of the detents being engage 
able by the engaging means at one time. The disengag 
ing means is therefore capable of releasing the locking 
mechanism by disengaging the detent engaged by the 
engaging means. Means for biasing the detents into en 
gagement with the engaging means is provided to oper 
ate in such a fashion that whenever one detent is re 
leased, the other detent is in a position and biased for 
engagement with the engaging means upon a predeter 
mined relative movement of the pivotal members. Lim 
iting the movement of the pivotal members to incre 
mental steps no matter what the position or movement 
of a lever operating the contacting means results in a 
fail safe positive locking mechanism. 

In one embodiment of the invention, the locking 

2 
seat which may be convertible into a bed. In the above 
embodiment, the detents are pawls adapted to engage 
notches staggered on alternate edges of an arm affixed 
to a hinge plate of the seat frame. The pawls are biased 
against the arm by suitable spring means. Engagement 
of the pawl with a notch positively locks the position of 
the frames relative to each other thereby preventing 
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65 mechanism is associated with the seat and back support 
frames of a vehicle seat structure to position the frames 
relative to each other thereby resulting in a reclining 

movement about their pivot connection. Release of the 
frames is accomplished by a lever actuated contacting 
means in the form of a cam which contacts the pawls 
one at a time to alternately pivot the pawls and remove 
them from the notches. 
The present locking mechanism is one having fail 

safe operation in predetermined incremental steps of 
movement over a range of movement for pivotally con 
nected members with positive locking against move 
ment in either a clockwise or counterclockwise direc 
tion. Further, the mechanism has simplicity of design 
resulting in an inexpensive but rugged mechanism hav 
ing little or no maintenance. . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects and advantages of the invention will 

become readily apparent to one skilled in the art from 
reading the following detail description of an embodi 
ment of the invention when considered in the light of 
the accompanying drawings in which: 
FIG. 1 is an elevational view of a seat structure in 

cluding apparatus embodying the features of the inven 
tion illustrating a back support frame at generally right 
angles to a seat frame and optional positions of the 
back support frame in phantom; 
FIG. 2 is an elevational view of the apparatus illus 

trated in FIG. 1 with the back support frame coplanar 
with the seat frame; 
FIG. 3 is an enlarged fragmentary view of a portion 

of the apparatus illustrated in FIG. 2 with portions 
thereof cut-away to reveal further detail; 
FIG. 4 is a view of the apparatus illustrated in FIG. 

3 as viewed from the backside thereof; 
FIG. 5 is an illustration of the apparatus illustrated in 

FIG. 4 in an intermediate position; and 
FIG. 6 is a sectional view of the apparatus illustrated 

in FIG. 4 taken along line 6-6 thereof. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Referring to the drawings, FIGS. 1 and 2 illustrate a 

seat structure having a base 10 and generally vertically 
extending support members 12 attached thereto with 
a cross tie 14 interconnecting the support members 12 
on which is mounted a pivotal support 16. A pivot bar 
18 extends across the seat structure to components, 
identical to components 10 through 16 above, on the 
opposite side of the seat structure. Pivotally mounted 
on each end of the pivot bar 18 are a pair of hinge 
plates 20 and 22 one pair of which are illustrated. The 
hinge plates 20 and 22 are fixedly attached to and sup 
port a back support frame 24 and a seat frame 26 re 
spectively. FIG. 1 illustrates the optional positions A 
and B to which the frame 24 may be moved by pivoting 
the hinge plate 20 with respect to the hinge plate 22 
about the pivot bar 18. With the frame 24 coplanar 
with the frame 26, as illustrated in FIG. 2, the seat 
structure may be converted into a bed structure. 
The above seat structure is particularly adapted to 

illustrating the use, function and features of the present 
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locking mechanism but it should be understood that 
any pivotally or rotationally movable members requir 
ing positive positioning relative to each other in the 
manner of the pivotally movable hinge plates 20 and 22 
could also employ the locking mechanism of the inven 
tion. 
An operating lever 28, for adjusting the position of 

the frame 24 to position A and B illustrated in FIGS. 1 
and 2, is partially cut-away in FIG. 3. As illustrated in 
FIGS. 1 and 2, the lever 28 is fixedly attached to a shaft 
30, more clearly illustrated in FIG. 3. On the other end 
of the shaft 30, a cam 34 is fixedly attached to alter 
nately engage the pawls or bars 36 and 38. With the 
bars 36 and 38 pivotally mounted to the hinge plate 22 
as at 40, engagement of the cam 34 with the bar 36 by 
clockwise rotation of the lever 28, as viewed in FIG. 3, 
and with the bar 38 by counterclockwise rotation re 
sults in the bars 36 and 38 being pivoted about the re 
spective pivotal connections 40 in the direction of 
movement of the cam 34. 
Clearly the cam 34 is capable of engaging only one 

of the bars 36 and 38 at a time. Thus, with the bars 36 
and 38 in the position illustrated in FIGS. 3 and 4, the 
bar 36 is cammed upwardly by moving the cam 34 
clockwise to swing the bar 36 to a position where a de 
tent in the form of an engaging member such as a rivet 
42 thereon, is out of engagement with engaging means 
such as a notch 44 on an arm 46 which typically is 
formed on a rigid extension of the hinge plate 20. The 
bar 38, having an engaging member in the form of rivet 
48 thereon, is free to be engaged by similar engaging 
means on the edge of the arm 46 opposite the notch 44 
such as a notch 50 in FIG. 4. To assure that the bar 38 
will be engaged by engaging means, the bar 38 is biased 
toward the bar 36 by a spring 52 attached to the rivets 
48 and 42 of the bars 38 and 36, respectively. The 
spring 52 maintains the rivets 42 and 48 either in en 
gaging means or against an edge of the arm 46. 

It will be noted from an examination of FIGS. 3, 4 
and 5 that the arm 46 is formed on an arc from a radius 
struck about the pivot bar 18. 

Alternative means could be used to maintain the bars 
36 and 38 against the arm 46, for example, a leaf spring 
affixed between the pivotal connections at 40 of the 
bars 36 and 38 or a spring affixed between the plate 22 
and each of the bars 36 and 38. Further, the detent 
could simply be a continuation of the bars 36 and 38 
or any similar pawls as well as a slidable engaging mem 
ber. 

If the engaging means for the rivets 42 and 48 are 
staggered on either side of the arm 46, one or the other 
of the rivets 42 and 48 will always be in a condition to 
engage the engaging means when the counterpart is 
being released. Th above components form a safety 
locking mechanism of a fail safe nature wherein the 
hinge plates 20 and 22 may be pivoted with respect to 
one another by using the lever 28 to release the arm 46 
for incremental movement past the rivet 42 until there 
is engagement by the rivet 48 with retaining means on 
the arm 46 attached to the hinge plate 20. 

Clearly, the arm 46 could be extended to accommo 
date movement of members, such as the hinge plates 20 
and 22, beyond a 90° arcuate path, and could even ac 
commodate rotationally mounted members as well as 
pivotal members. The engaging means such as the 
notches 44 and 50 should be staggered from edge to 
edge of the arm 46, but the number required in a series 
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4 
is only limited by the number of positions desired be 
tween the members rotatable or pivotal with respect to 
one another, such as positions A and B of FIG. 1, and 
the largest incremental movement considered safe for 
the particular use intended. 

Positioning of the frame 24 in positions such as A and 
B corresponds to engagement of rivets 42 and 48 in the 
notches 50, 54, and 56 as clearly illustrated in FIG. 4. 
Note that as each of the notches 50, 54 and 56 is en 
gaged by one of the rivets 42 and 48 its counterpart is 
armed, i.e., when rivet 48 engages the notch 50, the 
rivet 42 is intermediate notches 44 and 54 so that rela 
tive movement of the hinge plates 20 and 22 in either 
direction upon release of the rivet 48 from the notch 
50, is limited to the distance traveled to engage either 
the notch 44 or the notch 54. 
With the frame 24 in the position illustrated in FIG. 

1, the rivet 42 engages the notch 58 and the rivet 48 en 
gages the notch 60 as illustrated in FIG. 4. This is the 
only time the rivets 42 and 48 are simultaneously en 
gaged and prevents the possibility of disengaging the 
arm 46 from both of the rivets 42 and 48 which would 
result in freeing the hinge plates 20 and 22 to move 
without restriction. With both of the rivets 42 and 48 
engaged with notches 58 and 60, respectively, there is . 
a double protection against movement of the frame 24 
forward in the direction of frame 26 thereby enhancing 
the rigidity of the frame 24 in the particular embodi 
ment illustrated. Since the cam 34 cannot release both 
of the rivets 42 and 48 from the notches 58 and 60 at 
the same time, the rivets 42 and 48 are slightly offset 
from one another and the notch 60 is given relief at 62 
to enable the arm 46 to displace the rivet 48 upon the 
cam 34 camming the rivet 42 from the notch 58. How 
ever, it should be noted that movement of the arm 46 
can only be in the counterclockwise direction when dis 
placing the rivet 48 (as viewed in FIG. 4) and that the 
locking mechanism is still fail safe because movement 
can only continue until the rivet 48 engages the notch 
56 at which point further movement requires the alter 
nating contact of the cam 34 with the bars 36 and 38, 
as described above. 
FIG. 5 illustrates the locking mechanism in an inter 

mediate position with the cam 34 establishing the posi 
tion of the bar 36 such that the rivet 42 is clear of the 
associated engaging means. At the same time, the bar 
38 is positioned intermediate the engaging means on 
the lower edge of arm 46, resulting in the arm 46 being 
free to move in either direction until the rivet 48 on the 
bar 38 is engaged by notch 50 on the arm 46 or until 
the frame 24 is coplanar with frame 26. With the arm 
46 free to move, the hinge plates 20 and 22 are also 
free to pivot with respect to each other. With the piv 
otal members such as the plates 20 and 22 free to pivot 
relative to each other, the locking mechanism can be 
said to be in a released condition. 
FIG. 6 illustrates the rivets 42 and 48 of the arms 36 

and 38 respectively provided with the spring 52 
mounted thereon with the heads of the rivets 42 and 48 
preventing the spring 52 from sliding off the rivets 42 
and 48. It is also noted that the heads of rivets 42 and 
48 confine the arm 46 between the hinge plate 22 and 
the heads of the rivets 42 and 48. 
The present locking mechanism is a simply operated 

one which is fail safe in the automatic arming of the 
mechanism within a predetermined increment of travel 
upon release of the mechanism from any of its incre 
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mental positions. The small number of components and 
their uncomplicated design results in an inexpensive 
but rugged mechanism requiring little or no mainte 
nance. Further, the locking mechanism is adaptable to 
rotatable and pivotal members with the locking being 
positive against either direction of movement of the 
members locked thereby. 

In accordance with the provisions of the patent stat 
utes, the principles and mode of operation of the lock 
ing mechanism have been explained and what is consid 
ered to represent its best embodiment has been illus 
trated and described. It should, however, be under 
stood that the invention may be practiced otherwise 
than as specifically illustrated and described without 
departing from its spirit or scope. 
We claim: 
1. A locking mechanism comprising: 
a first member; 
a second member pivotally attached to said first 
member; 

at least two spaced apart detents pivotally attached 
to said first member; 

means for engaging said detents rigidly attached to 
said second member, said engaging means includ 
ing staggered notches to engage only one of said 
detents in an engaging position at any given time; 

means for biasing said detents into engagement with 
said engaging means; and 
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6 
means pivotally affixed to said first member for selec 

tively disengaging one of said detents from said en 
gaging means to permit relative pivotal movement 
of said first and second members until the other of 
said detents is biased into engagement with said en 
gaging means. 

2. The combination defined in claim 1 wherein said 
detents include pawls for pivotal engagement with said 
engaging means. 

3. The combination defined in claim 2 including an 
engaging member on each of said pawls. 
4. The combination defined in claim 1 wherein said 

engaging means includes an arm extending from said 
second member, said arm containing said notches. 

5. The combination defined in claim 4 wherein said 
arm is arcuate and formed on a radius struck from the 
pivotal attachment of said first and second members. 

6. The combination in claim 1 wherein said means for 
biasing includes a spring load on said detents. 
7. The combination defined in claim 3 wherein said 

means for biasing includes a spring interconnecting 
said engaging members. 

8. The combination in claim 1 wherein said means for 
selectively disengaging one of said detents includes a 
cam to engage said detents. 
9. The combination in claim 8 including a lever pivot 

ally mounted on said second member and affixed to 
said cam for actuating said cam. 
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